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Abstract
Antibiotics occupy predominant position in industrial fermentations due to their commercial importance as health care products. All the antibiotics are generally produced commercially by batch fermentation using free cells. The bioprocess technology developed in the earlier years are still practiced The modern development in the area of biochemical engineering have not yet received much attention. The batch fermentations with free cell systems are recognized to be inferior due to several disadvantages. The volumetric productivity which is a measure to indicate the performance of the reactor is rather low due to inherent defects of batch fermentation. The long down times is another point of concern in all fermentation industries. Continuous fermentation with free cell recycle option to a great extent enhance the cell density substantially and inturn increase the productivity but the continuous systems have to be operated with in the specific growth rate of the cells to avoid cell washout. The cell immobilization system effectively decouples the growth of the microorganisms to the product synthesis and hence could be operated independent of the specific growth rate. The major problem to be solved in high performance reactors with immobilized cells is the mass transfer effects especially in the case of aerobic fermentation. Appropriate carrier support and bioreactor designs are critical to attain high mass transfer rates. The present work addresses this problem. It is envisaged in the present work that had evaluated several cell support matrices in terms of their efficiency to facilitate the improved oxygenation and inturn help for higher productivities. This study also extended towards various fermentation options such as controlled feeding of nutrients in various types of bioreactors. These investigations resulted in a high performance reactor systems with optimized fermentation strategies. Most of the research has been directed towards demonstrating the potentiality of microbial cells under immobilization. Immobilization of cells can be defined as physical confinement or localization of microorganisms that permits their economical reuse. Since it can be easily separated from the reaction solutions and can be easily retained in a continuos flow reactor. By immobilizing the cells, process design can be simplified since cells attached to large particles or on surfaces are easily separated from the reaction product streams. This ensures continuous fermentation operations without the problem of cell wash out. Immobilization can also provide conditions conducive to cell differentiation & thereby encouraging production of high yields of secondary metabolites. The ultimate target of research is to bring the understanding of whole cell immobilization to the level of heterogeneous catalysis. It is important to study the methods of immobilization carrier properties, reaction kinetics comprehensively to develop a high rates of reactor with an appropriate designs of bioreactors for long term stability have been solved. The first chapter attempts on overview to provide an introduction to penicillin, fundamentals of the fermentation technology with a special focus on immobilized cell systems and influencing the use of bioreactors. The major drawbacks of the free cell fermentation are highlighted. The need for designing appropriate reactors and more importantly applying immobilized system for high performance of the reactors. It also addresses the downstream processing of the product. The second chapter gives an exhaustive survey of available literature on underlying areas of microbiology, biochemistry & genetics to the engineering aspects of fermentation & advanced methods of fermentation strategies. In recent years the ability to attach cells to solid supports has encouraged the extension of fermentation technology. This ends with an account of immobilization & the factors influencing the use of immobilized cells in different reactors. The subsequent chapter on materials and methods describe the methods for optimization studies related to growth & production, methods for entrapment & adsorption, operation of stirred tank reactor, fluidized bed reactor. The reverse micellar method used for down steam processing of penicillin are also given. The chapter on results & discussions sighted the main findings of the results analyzed. It is divided into sections giving detailed results under separate headings such as optimization of growth parameters, physical parameters, free cell fermentation, immobilization studies, stirred tank reactor & fluidized bed reactor studies. The results are presented in tabular form appropriately supported by graphs & photographs. Discussions are given along with results in the same chapter, with a focus on the problems pertaining to reactor performance which has been the driving force for many of the developments & through these recent efforts, approaches with fundamental advantages over those used in traditional fermentation have been resulted & discussed in detail. The last chapter summarizes the work along with main conclusions with a recommended need of the exciting studies using immobilized cells in reactors. Finally the bibliography includes the list of references cited in the study. 
  	


